INTRODUCTION
The manufacture of polynitrotoluene compounds for munitions and explosives is a major industry. Large production requirements and the broad variety of manufactured products lead to significant pollution problems. One of the most serious of these is waste which is generated during the manufacture of explosives . such as 2,4,6-trinitrotoluene (a-TNT).
During the production of a-TNT, about 4.5% of the crude product comprises objectionable unsymmetrical TNT isomers, principally 2,4,5-and 2,3,4-trinitrotoluenes, which must be removed to achieve suitable munition purity. This is usually done by treating the crude TNT with aqueous sodium sulfite (sellite), which reacts with the isomers forming sodium 2,4-dinitrotoluene-5-sulfonate and 3-sulfonate, respectively. The water soluble sulfonates are removed in the spent sellite solution (red water) in the proportion of about 1.0 part of the 5-isomer to about 0.6 part of the 3-isomer. It has long been recognized that red water presents a disposal problem. After treating the reaction product as described in (c), the product was recrystallized from ethanol and melted at 75 0 C.
The IR and nmr spectra were identified as the corresponding formate. However, the yield of the reaction was found to be 40% Amborane 34 5 is a mild reducing agent which is comparable to monomeric amine-boranes, but offers greater stability, selectivity and processing advantages for precious metal recovery and organic reduction. It is acrylic-based and is supplied as a spherical particle usable in a column or batch type operation.
We obtained 50 g of Amborane 345 from Ventron Division, Alfa Products.
Amborane 345, 25 g, was mixed with 75 ml of tetrahydro-1/2 furan and poured into a 9" x 1 ' " glass column.
2,4,5-Triwas nitrotoluene, 1 g, dissolved in 75 ml of tetrahydrofuran and allowed to pass through the column at a rate of 5 ml/1 min at room temperature. Initially there was no change in the color of the column nor of the eluting solution, but after 10-15 min. the color started changing to red. The eluted samples were analyzed by liquid chromatograph. Typical data is shown in Table 1 . The 5th cycle solution was acidified with dilute HCl and then tetrahydrofuran was evaporated on a rotatory evaporator.
The residue was extracted with methylene chloride and the solution was dried over MgSC^. After evaporation CH2CI2 and recrystallization of product, a solid, 0.1 g, was isolated and identified as 2,4-dinitrotoluene by IR and mixed melting point measurements.
The other experiment on the reaction of 2,4,5-trinitrotoluene with Amborane 345 using a batch process in THF-methanol solvent gave 2,4-dinitrotoluene in good yield (^90%).
These results show that the nitro group at the meta position of unsyminetrical trinitrotoluene can be replaced with hydride using Amborane resin. The reaction process was found to be very simple and relatively pure product,2,4-dinitrotoluene could be obtained from the trinitro- reacted, but no detectable dinitrotoluene was produced.
14 for the denitration of unsyminetrical trinitrotoluene to 2,4-dinitrotoluene is still the hydride replacement "NaBH 4 -phase transfer" process. However, at present this process is not economical.
9. Further work on methods of direct denitration of unsymmetrical trinitrotoluene appears warranted and should be carried out by electrochemical reduction and photochemical denitration reactions.
